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CLAIMS 



[Claim(s)] 

[Claim 1]A catheter system which conveys an object for a therapy, or a diagnostic agent, 
comprising: 

a) A base end. 
An end piece. 

A lumen which was the 1st long and slender conveyance catheter provided with a port 
established in an end piece, was extended in the 1st conveyance catheter and earned out fluid 
connection to a port of an end piece. 
A comparatively straight main shaft section. 

It has further an end shaft section which has predetermined form, The 1st [, wherein this end 
shaft section is provided with at least one segment which makes a predetermined angle to a main 
shaft section portion which adjoins by the end face side ] conveyance catheter 

b) the inside of a lumen of the 1st conveyance catheter — a slide — it is arranged possible and 
pivotable and longer than the 1st conveyance catheter ~ a base end. 

It is the 2nd long and slender conveyance catheter that has an end piece, a port established in an 
end piece, and a lumen, a long and slender main shaft section which at least a part can arrange on 
a discharge axis of the 1st conveyance catheter, and an abbreviated straight line, As opposed to a 
main shaft section portion of the 2nd conveyance catheter that at least a part is an end section 
which can be arranged on a discharge axis of the 1st conveyance catheter, and an abbreviated 
straight line, and has been arranged on a discharge axis of the 1st conveyance catheter, and a 
straight line, The 2nd conveyance catheter having further what has a discharge axis which makes 
a predetermined angle, and c. A substance conveyance member which has the end side tip which 
is arranged so that a slide into the 2nd conveyance catheter is possible, and performs conveyance 
to an in-house of a patient of an object for diagnosis, or a therapeutic reagent in a body 

[Claim 2] A catheter system of Claim 1 further provided with a catheter for guidance which 
accommodates the 1st conveyance catheter so that a slide is pivotable and possible. 

[Claim 3] A catheter system of Claim 2 in order to arrange the 1st conveyance catheter an end 
piece of the 2nd conveyance catheter so that it may intersect perpendicularly to a wall of a 
patient's heart, wherein it is provided with an end section which has predetermined form. 

[Claim 4]a substance conveyance member has a polymer sheath arranged around long and 
slender cannula — a catheter system of Claim 1, wherein cannula is provided with a sharp end for 
penetrating an organization and conveying a substance for a therapy to an in-house. 

[Claim 5]it has further transfer pipet by which fluid connection was earned out to a end face of 
long and slender cannula — this transfer pipet is poured in into a end face of cannula, and takes 



1 



out an object for a therapy, or a substance for diagnosis from a sharp end — a catheter system of 
Claim 4, wherein a radiopaque marker is established on an end of a polymer sheath. 

[Claim 6] A catheter system of Claim 5, wherein transfer pipet is a syringe. 

[Claim 7] A catheter system of Claim 4 in order for cannula to see through cannula through X- 
rays during conveyance of an object for a therapy, or a diagnostic agent, wherein it has at least 
one radiopaque marker further. 

[Claim 8] A catheter system of Claim 4, wherein an end of cannula has a spherical portion and a 
diameter of this spherical portion is set up more greatly than a sharp end which adjoins the shaft 
section [ which adjoins the end face side ], and end side. 

[Claim 9]A catheter system of Claim 4, wherein a substance conveyance member is provided 
with at least one penetration limiter. 

[Claim 10] A catheter system of Claim 9, wherein a penetration limiter is an extensible element 
radially. 

[Claim 1 1]A catheter system of Claim 10, wherein a penetration limiter consists of wire loops. 

[Claim 12] An end shaft section which has the prescribed shape of the 2nd conveyance catheter, 
A catheter system of Claim 1, wherein the discharge axis is formed to a main shaft section 
portion of the 2nd conveyance catheter on a discharge axis of the 1st conveyance catheter, and a 
straight line so that an angle of about 90-120 degrees may be made. 

[Claim 13] A catheter system of Claim 1, wherein an end section which has the prescribed shape 
of the 1st conveyance catheter has at least the 1st segment and the 2nd segment that adjoins the 
end face side. 

[Claim 14] The 1st segment of an end section which has the prescribed shape of the 1st 
conveyance catheter, A catheter system of Claim 13 characterized by making an angle of about 
95-160 degrees, and the 2nd segment of the above making an angle of about 95-150 degrees to a 
main shaft section which adjoins this segment at the end face side to the 2nd segment that 
adjoins the end face side. 

[Claim 15] A catheter system of Claim 13, wherein the 1st segment of an end section which has 
the prescribed shape of the 1st conveyance catheter makes an angle of about 100-140 degrees to 
the 2nd adjoining segment. 

[Claim 16] An end section which has the prescribed shape of the 1st conveyance catheter, it has 
the 3rd segment that adjoins the 2nd segment at the end face side ~ a catheter system of Claim 
13, wherein the 3rd segment makes an angle of about 1 10-170 degrees to a main shaft section 
which adjoins the end face side to this segment. 

[Claim 17] An end section which has the prescribed shape of the 1st conveyance catheter, it has 
the 3rd segment that adjoins the 2nd segment at the end face side — a catheter system of Claim 
13, wherein the 3rd segment makes an angle of about 120-150 degrees to a main shaft section 
which adjoins the end face side to this segment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(The background of invention) 

This invention relates to diagnosis and/or the therapy of a patient's heart. Especially this 
invention relates to conveyance of the object for the therapy to a patient's heart tissue out of a 
patient's heart chamber or the equipment for diagnosis, and drugs. 
[0002] 

A coronary artery disease affects the life of the patient who attains to millions in the world. 
There are many cures effective in atherosclerosis and to these. The PTCA intervention for 
recovering the CABG operation and patency which attach a bypass to the blockaded artery, 
Many pharmacologic approaches which reduce the influence which narrows the lumen of blood 
vessels, such as change etc. of the stent for maintaining a patency, the arthrectomia method for 
removing the deposited blood platelets and strangulation, reduction of the quantity of blood 
platelets, or the hemodynamics characteristic a patient's blood, are included. Although these 
methods give the progress outstanding on clinical, these neither fully performs the therapy over a 
long period of time. As for the pharmacological treatment which can be used now, the usefulness 
is restricted. The reperfusion of an ischemic heart muscle is promoted by recovering a patency, 
or forming a new blood vessel and supplying ideally, the auxiliary blood having contained 
oxygen to an ischemia field using a non-invasive pharmacologic or genetic therapy. 
[0003] 

The various substances and methods for medicating a patient with the substance for a therapy 
and treating a coronary artery disease are known. One of the general medication methods has 
systematic administration. For example, European Patent application EP No. 314105 has 
disclosed internal use and the intramuscular injection of an "angiogensis enhancer." United 
States patent 5th and No. 480 or 975 has disclosed the method of prescribing a transition metal 
compound for the patient locally, or applying to the surface, and urging a VEGF manifestation 
although damage to the organization by hypoxia is treated. Generally, since these routes of 
administration are un-direct, the desirable thing cannot use them for all the types used for being 
unable to say and treating an ischemic heart muscle of substance universally. 
[0004] 

In order to convey a substance in the blood vessel near the strangulation portion, the method of 
using a catheter is also known. For example, PCT application WO No. 9723256 has disclosed the 
endermic method of conveying an ANGIOGEN factor in a blood vessel via the lumen of a 
catheter. An injection port is established in the end piece of a catheter, and when this port 
expands a catheter, it contacts the wall of a blood vessel. It is possible to promote pouring by the 
needle or other elements for penetration. United States patent 5th and No. 681 or 278 has 
disclosed the method (these drugs are especially led to the position close to the outside of a 
coronary artery) of prescribing for the patient the drugs which act on a living body in the 
treatment position besides a pipe although the thrombosis in a blood vessel and the restenosis in 
the case of an angiogensis operation are treated. United States patent 5th and No. 698 or 53 1 has 
disclosed the method which it arranges at a specific place, or a cell makes transform, and it is 
sufficient for and carries out a cell by conveying a protein into each blood vessel portion by a 
catheter. In this case, drugs are arranged on the wall of a blood vessel, or cany out perfusion of 
the in-house of a blood vessel. U.S. Pat. No. 5 and No. 523 or 092 has disclosed the indwelling 
catheter for conveying a substance locally in an organization blood vessel, without barring a 
liquid flow. United States patent 5th and No. 244 or 460 has disclosed the method of conveying 
peptide for blood vessel growth promotion for several days periodically to a coronary artery. 
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However, neither of these quotations has made reference about carrying out direct carrying of the 

substance into the cardiac muscle tissue. 

[0005] 

By progress of the biotechnology in recent years, a chance of treating a coronary artery disease is 
becoming large. Mr. Schumacher and others is Circulation (1998, No. 97). 
In p645 - 650, it has reported that a coronary artery disease can be treated using human growth 
promotion FGF-I (basic fibrocyte growth promotion) which urges new blood vessel generation to 
an ischemic heart muscle. A long distance and the myocardium near LAD are medicated with 
FGF-I from IMA/LAD **** by pouring during CABG processing. The reported result proves the 
effect of a FGF-I therapy. However, since it is invasive for a patient like CABG processing, the 
optimal thing cannot say prescribing a medicine for the patient by direct pouring between 
operations. In addition, as reported by Nature Biotechnology (1998, No. 16, pl34, 159-160) at 
least one fibrocyte growth promotion, Until now, it was conveyed using the micro particle carrier 
conveyed by the artery via a catheter with a nonischemic model The affirmative result was able 
to be obtained by conveying micro particles within an artery. However, this conveyance is 
chosen so that the surrounding organization may not receive damage. It is stated to the report that 
the non-invasive method for conveying a gene in the surrounding ischemic heart muscle cell 
cannot be used now. 
[0006] 

Although it is desirable to convey well for the purpose of the object for a therapy or the 
equipment for diagnosis, and/or drugs, there are many difficult things. The object for diagnosis 
and the equipment for a therapy are advantageous at the point which is a short time and can 
perform little traumatic processing, and the object for diagnosis and a therapeutic reagent have 
an advantage which limits an operation of drugs to use of more effective drugs, and a desired 
field. It is dependent on a doctor's skill whether the object for a therapy or the equipment for 
diagnosis can be well conveyed from the inside of a heart chamber efficiently to the field of a 
request of a patient's heart tissue in many cases. This skill changes considerably with doctors and 
the same doctor also changes considerably with days. It is dependent on a doctor's skill similarly 
whether various substances can be correctly conveyed in the organization of the wall a patient's 
heart. In addition, it is dependent on securing the substance of sufficient quantity for sufficient 
time to acquire making system loss into the minimum, holding a substance in a desired field, 
measuring timing and desired diagnosis, or a curative effect, and a desired field whether a 
substance can be conveyed effectively well. 
[0007] 

To the application numbers 08/483 which are copending applications, and 512 (June 7, 1995 
application) "conveyance of the object for a therapy, and a diagnostic agent", the method and 
system which convey the object for a therapy or a diagnostic agent are indicated. In this method 
and system, first, from the inside of the heart chamber in which the boundary was formed with 
the wall, a passage is formed in the wall of the heart, then drugs are arranged in conveyance and 
a passage in a passage. Reference is made especially about the method of forming a passage 
using laser with myocardial angiogenesis processing. The whole disclosure of this application 
(the application numbers 08/483, 512) is referred to in an application concerned. To the 
application numbers 08/483 and the drugs indicated to 5 12. Pipe inner-bark growth promotion 
(VEGF:vascular endothelial growth factor), Acid and basic fibrocyte growth promotion (bFGF[ 
aFGF and ]: acidic and BASIC fibroblast growth factor), ANGIO genin, nitric oxide, a 
prostagladin, prostaglandin synthase, other prostaglandin-synthase enzymes, the isoform of 
superoxide dismutase, and other antioxidant proteins are contained. 
[0008] 

Again a coronary artery disease United States patent 5th, No. 380 or 316, the 5th, No. 389 or 
096, It can treat only by a myocardial angiogenesis method (TMR:transmyocardial 
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revascularization) using the method and equipment which were indicated by the 5th, No. 54, 152, 
etc. Although it is surgical, when using the minimum invasive method or the endermic method, 
energy is directly sent to the myocardium of an ischemia field, and, as a result, damage is done to 
the focus. As a typical example of damage to this focus, small "passage" formed by laser is 
mentioned. It is thought that neovessel formation is stimulated by operation of local damage. In 
addition to the perfusion of an ischemia field, destruction and other effects of the centripetal 
nerve of an in-house of a certain kind show that the sharp chronic pain of angina pectoris can be 
reduced. 
[0009] 

The method suitable for forming the place for angiogensis is indicated to the copending 
application application numbers 08/078 and 443 (June 15, 1993 application). 
This whole disclosure is referred to by an application concerned. 

In this application, the system in a pipe used for the myocardium revascularization is indicated. 
This system is endermically led in a circumference artery, and marches out in the left ventricle of 
a patient's heart via a patient's artery system. This method acts only on an endocardium and a 
myocardium from the inside of the left ventricle. According to this method, in order to form a 
passage in a myocardium via an endocardium, it is not necessary to perform beforehand surgical 
treatment which opens the thorax and makes the whole wall of the heart penetrate. 
[0010] 

Although the endermic method and system which lead the object for a therapy and a diagnostic 
agent to Kabeuchi of a patient's heart have the remarkable progressive side, so that it may be 
indicated to the application numbers 08/483 and 512, As one of the difficulties of this 
processing, while leading all drugs to a passage, it is mentioned that it is difficult to hold drugs in 
a passage over sufficient period until desired diagnosis and curative effect are acquired. 
Therefore, while making it possible an efficacy target and to convey efficiently for a substance 
into the local field in a myocardium, the equipment and the method of having improved which 
can be widely adopted by the heart specialist handling a heart surgeon and the intervention 
method are needed. Although it is anxious for the method and equipment which convey a 
substance directly locally in a myocardium between surgical processing or endermic processing 
for a long time, it is still unsolved. All from the inside of a heart chamber especially for 
conveyance of the object for a therapy or a diagnostic agent, and equipment or in order to enable 
it to access almost all the endocardium surfaces, The carrier system and method for conveying 
the above-mentioned equipment or drugs in heart tissue from the inside of a patient's heart 
chamber which were improved are needed. This invention fills these demand and other demands. 
[0011] 

(Outline of invention) 

This invention relates to the system which conveys the long and slender equipment or drugs for a 
therapy or for diagnosis to Kabeuchi of the heart from the inside of the chamber formed with the 
wall of a patient's heart. By the system of this invention, the tissue of the endocardium of the 
wall of the heart, a myocardium, and a regrettable membrane layer and other fields of the heart 
can be accessed. This invention enables far-reaching access to the organization in the inner 
surface of a patient's endocardium, or the bottom of it. In the position beyond one or it in a 
patient's heart chamber, this system arranges the end of a system correctly to direction (for 
example, vertical to a patient's endocardium or abbreviation vertically) of a request, and holds it 
effectively to it again. It is most desirable a rectangular cross or to make the end side tip of 
equipment, such as cannula, abbreviated-intersect perpendicularly to the endocardium surface of 
a heart chamber. In an application concerned, a term "vertical" or a "rectangular cross" is 
included, also when it shifts to 30 degrees to a perpendicular direction or direction crossing at a 
right angle. 
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[0012] 

The conveyance catheter device concerning this invention has, the 1st object for guidance, i.e., 
conveyance catheter, provided with the usually comparatively straight main shaft section and the 
end shaft section which has predetermined form. This end shaft section is formed so that it may 
have a major-axis [ of a patient's left ventricle ], and abbreviated straight line top, or a parallel 
discharge axis. A discharge axis is defined by the application concerned as a major axis of the 
segment of the catheter concerned which is in the end side most, a system — again — usually — 
the inside of the lumen of the 1st conveyance catheter — a slide — it has, the 2nd object for 
guidance, i.e., conveyance catheter, that have been arranged possible and pivotable. The sharp 
end section which equipped the 2nd conveyance catheter with the discharge axis which was 
suitable towards desired is provided. 
[0013] 

The system concerning this invention has again a substance conveyance member arranged in the 
lumen of the 2nd conveyance catheter, in order to perform conveyance of the object for a 
therapy, or a diagnostic agent. The substance conveyance member is formed so that it can 
advance to Kabeuchi of a patient's heart. Suitably, this component equips the end face of cannula 
with transfer pipet (for example, a syringe and other suitable equipment), is in the state which 
distributed the object for a therapy, or the diagnostic agent within carrier liquid or gel, or a solid 
state, and has conveyed it to the in-house of the wall a patient's heart via the lumen of cannula. 
[0014] 

Suitably, in a heart chamber, the end side tip of the substance conveyance member which 
projects from the end piece of the 2nd conveyance catheter performs self-support while having 
sufficient rigidity to penetrate heart tissue. Usually, in order that the free end of a cannula 
specimen with a length (overall length) of 0.5 inch (12.7 mm) made into the cantilever may 
deflect 1 mm, when the power of at least 8 g is required, at least 4 g of terminal parts of a 
substance conveyance member are suitably considered "To perform self-support." It can support 
with the sheath which carries out the exterior of the cannula. 
[0015] 

In one suitable embodiment, in order to convey drugs to Kabeuchi of the heart, it is incorporated 
at the tip of the end side of the long and slender cannula arranged so that a slide into the lumen of 
the 2nd conveyance catheter is possible, the transfer pipet, i.e., the syringe component, 
containing the object for a therapy, or a diagnostic agent. Drugs may be in the state distributed 
within carrier liquid or gel, and may be in a solid state. The operation of transfer pipet is 
performed in the end face of the earner system which appeared in the patient's outside. Transfer 
pipet may be installed only for a batch and may be installed a sake [ for multiple times ]. 
[0016] 

The position especially over the endocardium surface in the heart chamber of the end of a 
substance conveyance member, It reaches on the end side tip of a conveyance member (a 
polymer sheath and cannula not being ** or its both), and although it is arbitrary, it is detectable 
using fluoroscopy by [ of a conveyance catheter ] on the other hand or both establishing a 
radiopaque marker upwards. A radiopaque marker can be formed from suitable metal, such as 
gold, platinum, and tantalum. Or materials, such as BaS04 and bismuth, can also be added into 
the material which forms a polymer sheath, the 1st conveyance catheter, or the 2nd conveyance 
catheter. It may be made to detect the position of the end piece of these catheters more easily by 
pouring in a color via the port established in the end piece of the 1st or 2nd conveyance catheter. 
It may be made to detect contact between the end of a substance conveyance member, or a 
conveyance catheter and an endocardium using other means, such as various proximity switches 
(for example, ultrasonic proximity switch). 
[0017] 

In one suitable embodiment of this invention, the 1st conveyance catheter has a base end, an end 
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piece, the port established in the end piece, and the lumen extended to the port of an end piece in 
the inside of a catheter. The 1st conveyance catheter has a comparatively straight main shaft 
section and the end section by which shaping was carried out beforehand, as opposed to the 
major axis of other chambers in which, as for this end section, the major axis or end section of 
the left ventricle is inserted for the discharge axis of the 1st catheter — a straight line top — or it is 
formed so that it may become near in parallel or in parallel. A thing 100-120 cm in length is 
suitably used 90-130 cm as 1st conveyance catheter to many applications. 
[0018] 

The 1st conveyance catheter has suitably a main shaft section and an end section which has the 
predetermined form provided with the 1st segment and 2nd segment. A discharge axis is 
approximated, the major axis, i.e., the longitudinal direction, of a heart chamber. The 1st 
segment of the end shaft section of the 1st conveyance catheter makes about 95-160 degrees of 
angles of about 100-150 degrees suitably to the 2nd segment of the end shaft section which 
adjoins the end face side. The 2nd segment that adjoins the end face side makes about 95-160 
degrees of angles of about 100-150 degrees suitably to the 3rd segment of the end shaft section 
which adjoins the end face side to the 2nd segment as opposed to the main shaft section which 
adjoins the end face side. When an end section has the 3rd segment, the 3rd segment makes 
about 1 10-170 degrees of angles of about 120-150 degrees suitably to the main shaft section 
which adjoins the end face side. The length of the 1st and 2nd segments is about 0.5-4 cm 
suitably about 0.5-5 cm, respectively, and the overall length of the end section provided with two 
segments is about 2-6 cm. When an end section has the 3rd segment, the length of the 3rd 
segment is about 2-4 cm suitably about 1-5 cm. The length of the end section provided with three 
segments is about 4-7 cm suitably about 3-8 cm. 
[0019] 

According to another embodiment, the end section which has the predetermined form of the 1st 
conveyance catheter has the single segment which turned to the predetermined direction, and this 
segment gives the discharge axis approximated, the major axis, i.e., the longitudinal direction, of 
another chamber by which a heart chamber or this segment is arranged. In this embodiment, the 
length of the curve segment of an end shaft section is 4-6 cm suitably about 2-8 cm. 
About 100-140 degrees about 95-165-degree are suitably made to the portion of the main shaft 
section which adjoins the end face side. 
[0020] 

the 2nd conveyance catheter of this invention is longer than the 1st conveyance catheter, and a 
slide into the lumen of the 1st conveyance catheter is possible for it - it is arranged pivotable 
suitably. The 2nd conveyance catheter also has a base end, an end piece, the port established in 
the end piece, and the lumen extended to the port of an end piece in the inside of a catheter. The 
2nd conveyance catheter has a comparatively straight main shaft section and an end section 
which makes about 80-140 degrees of angles of about 90-120 degrees suitably to this main shaft 
section. The 2nd conveyance catheter is suitably longer than the 1 st conveyance catheter about 
15-50 cm at least 10 cm, and the length is about 1 10-140 cm suitably about 100-150 cm. The 
curvature radius to the exit port which established the end section which has the prescribed shape 
of the 2nd conveyance catheter in the end of a main shaft section to the end section is about 4-20 
mm suitably about 2-30 mm. The length of the end section of the 2nd conveyance catheter is 
about 1-3 cm suitably about 0.5-4 cm. When the segments of the end section of the 1st and 2nd 
conveyance catheters are making the predetermined angle mutually, (It has been arranged so that 
a slide into the lumen of the 2nd conveyance catheter is possible) It is easy to turn the long and 
slender direction of an end of a substance conveyance member in the direction of the 
endocardium field where processing is performed (it is [ as opposed to / suitably / the 
endocardium surface of the wall a patient's heart ] a vertical or vertically near direction). 
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[0021] 

In the lumen of the 1st conveyance catheter, the 2nd conveyance catheter is arranged so that a 
slide is pivotable and possible, and by this, The end section which has the prescribed shape of the 
2nd conveyance catheter in the left atrium can be positioned in the position and the direction of 
desired (for example, the position and direction which intersects perpendicularly to an 
endocardium). Thus, the cannula arranged so that a slide into the lumen of the 2nd conveyance 
catheter is possible, or the transfer pipet located in the end piece of the 2nd conveyance catheter 
is appropriately positioned to the endocardium surface of a heart chamber, and is effectively 
inserted in Kabeuchi of the heart. Long and slender cannula may be arranged in the polymer 
sheath arranged so that a slide into the lumen of the 2nd conveyance catheter is possible. A 
polymer sheath has a base end, an end piece, and at least one penetration limiter arranged 
suitably in the end piece of a polymer sheath. A sheath prevents a tip from doing damage to other 
portions of an organization or a catheter carrier system accidentally. 
[0022] 

The end section of the 1st and 2nd conveyance catheters is suitably formed in desired form 
beforehand. 

When these sections develop in a patient's heart chamber, it is made to have come to the position 
of the request of a carrier system by this. 

With a catheter, instead However, the control line, a cash-drawer wire (pull wire), Or after it 
formed other suitable means (for example, shape memory, a superelastic or pseudoelastic NiTi 
element) and the end of a carrier system develops in a heart chamber, the end section of a 
catheter may be diverted or shaping may be carried out. as opposed to the whole semicircle 
coning inner surface of the wall (free wall) in which the system concerning this invention does 
not have substantially an obstacle which forms a part of a patient's heart chamber and septum in 
the ventricle vertical - or — abbreviated - it can access vertically. 
[0023] 

Although the heart beats and blood flows in in a chamber, since cannula or other substance 
conveyance members are held during processing at a specified position, comparatively hard one 
of the 1st and 2nd conveyance catheters is preferred. As indicated to the copending application 
numbers 08/813 and 503 "the catheter which has a flexible intermediate section" (March 7, 1997 
application), Especially the 1st conveyance catheter has a conveyance catheter and the 
comparatively flexible intermediate section set up so that it might be arranged in a patient's aortic 
arch during processing while having a suitable comparatively hard end face and an end section. 
This description is referred to by an application concerned. 
[0024] 

It is made to march out via a patient's artery system in one suitable embodiment of the method 
concerning this invention until it leads the 1st conveyance catheter of a catheter carrier system in 
circumference arteries, such as a femoral artery, then the end piece of the 1st conveyance 
catheter is arranged in a patient's left ventricle. The position of the 1st conveyance catheter is 
adjusted by the doctor by the end observing using fluoroscopy to the major axis of the left 
ventricle, on an abbreviated straight line, until it becomes parallel. The 2nd conveyance catheter 
is made to march out via the 1st conveyance catheter (the end piece is arranged at the suitable 
position in the left ventricle.) introduced beforehand. Next, radioscopy is performed with 
fluoroscopy and it adjusts until it intersects perpendicularly to the wall of the heart which adjoins 
the organization which processes the end piece of the 2nd conveyance catheter. Then, a 
substance conveyance member is made to march out in the direction of an end until it contacts 
the organization of the wall of the heart. And cannula is made to advance to the in-house to 
process. It leads to the in-house which takes out the object for a therapy which used and poured 
in the syringe, or the substance for diagnosis from an end piece, and finally processes it via 
cannula. 
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[0025] 

By the system of this invention, the tissue of the endocardium of the wall of the heart, a 
myocardium, and a regrettable membrane layer and other fields of the heart can be accessed. 
This invention enables far-reaching access to the organization in the inner surface of a patient's 
endocardium which forms a heart chamber, or the bottom of it. In the desired position beyond 
one or it in a patient's heart chamber, by direction (for example, vertical to a patient's 
endocardium or abbreviation vertically) of a request, this system arranges the end of a system 
correctly and holds it effectively again. 
[0026] 

It is thought that the advantage concerning this invention mentioned above and other advantages 
become more clear by taking into consideration detailed explanation of the following concerning 
this invention with an accompanying drawing. 
[0027] 

(DETAILED DESCRIPTION) 

Drawing 1 shows one embodiment of the conveyance catheter system 10 concerning this 
invention. This system 10 is longer than the 1st conveyance catheter 1 1 and the 1st conveyance 
catheter, and has the 2nd conveyance catheter 12 arranged possible [ a slide into the 1st 
conveyance catheter ], and pivotable. Suitably, the 1st conveyance catheter 1 1 has the curved end 
shaft section 13, and the 2nd conveyance catheter 12 has the curved end shaft section 14. A 
position is relatively decided by parallel translation and rotation, and while processing is 
performed, it is made to have been obtained in the desired position and angle by this, while being 
able to operate the end shaft sections 13 and 14 of the conveyance catheters 1 1 and 12 by the end 
face side. 
[0028] 

Drawing L and 2, 9-1 1 are referred to, and it is the substance conveyance member 15. - long and 
slender cannula 16- suitably arranged so that a slide into the polymer sheath 17 is possible, It is 
arranged so that a slide into the 2nd conveyance catheter 12 is possible, and thereby, while the 
end 18 of a polymer sheath is extended across the end 21 of the 2nd conveyance catheter 12, the 
desired organization of the wall of the heart can be contacted. Suitably, at least one penetration 
limiter 22 is arranged on the end 18 of a polymer sheath. The end face 23 of the long and slender 
cannula 16 is carrying out fluid connection to the transfer pipet 24, the object for a therapy or the 
substance 25 for diagnosis is pushed into the end face of the cannula 16 from the transfer pipet 
24, and flows out of the end 26 of cannula, and it is made to be led at the in-house of a 
processing object. 
[0029] 

With reference to drawing 1 and the suitable embodiment of this invention shown in 2, the end 
face 27 of the 2nd conveyance catheter 12 is being fixed by the end face side hemostasis 
component 29 in the end face regulator 28.This component 29 contacts mechanically the end 
face 27 of the 2nd conveyance catheter, and the polymer sheath 17, and carries out the seal of 
these while it is arranged in the regulator 28. Therefore, even if a liquid (for example, blood) is 
pushed into the end 21 of the 2nd conveyance catheter by operation of a pressure, at the point to 
which a polymer sheath comes out of the end face of the 2nd conveyance catheter, a liquid does 
not begin to leak from the end face 27 of the 2nd conveyance catheter. However, in spite of 
forming the seal between the polymer sheath 17 and the 2nd conveyance catheter 12, movement 
which met shaft orientations between the polymer sheath 17 and the 2nd conveyance catheter 12 
is possible. By the end side hemostasis component 30, the 1st conveyance catheter 1 1 touches 
the end face 27 of the 2nd conveyance catheter, where a seal is carried out. 
[0030] 

Since it is being fixed to the end face regulator 28 by the end face side hemostasis component 29, 
the 1st conveyance catheter moves the 2nd conveyance catheter 12 to the 2nd conveyance 
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catheter by moving the end face regulator 28 to the 1st conveyance catheter 11. The angle which 
the end piece 21 of the 2nd conveyance catheter makes to the end piece 32 of the 1st conveyance 
catheter can be adjusted with such relative movement, the thing in which this is possible ~ the 
end piece 21 of the 2nd conveyance catheter — to some extent (being dependent on the relative 
rigidity of the two conveyance catheters 1 1 and 12) — or it is because it follows in the form and 
the direction of the end piece 32 of a remarkable grade and the 1st conveyance catheter 1 1 . 
[0031] 

The embodiment of the figure concerning this invention is provided with the advance regulator 
33 again, and this regulator 33 is located in the end face side of the end face regulator 28, and is 
connected with the regulator 28 so that a slide is possible. The polymer sheath 17 is attached to 
the end 34 of the advance regulator 33, and cannula is attached to the slider 35. This slider 35 is 
standing it still to the regulator 33, unless it moves to the advance regulator 33 intentionally. 
Therefore, the polymer sheath 17 and the cannula 16 move to the 2nd conveyance catheter 12 by 
moving the advance regulator 33 to the end face regulator 28. The slider 35 is arranged so that a 
slide on the advance regulator 33 is possible, while connecting with the end face 23 of the 
cannula 16 mechanically. 
[0032] 

In proportion to carrying out parallel translation of the slider 35 to the advance regulator 33, the 
cannula 16 carries out parallel translation of the substantial portion of cannula to the polymer 
sheath 17 which carries out the exterior at least. Thus, when it has arranged suitable for the 
position which adjoins the organization which should process the end 21 of the 2nd conveyance 
catheter by parallel translation and rotation of the 1st conveyance catheter 1 1 and the 2nd 
conveyance catheter, By moving an advance regulator relatively to a end face regulator, the end 
18 of a polymer sheath can march out in the direction of an end, and can contact an organization. 
The end 26 of cannula has the sharp portion 36 suitably. 

By making the slider 35 march out in the direction of an end relatively to the advance regulator 
33, it is extended to an in-house. 

And the desired substance for a therapy is poured into an in-house with the transfer pipet 24. 
[0033] 

Drawing 3 shows roughly the end 37 of the conveyance catheter system 10 concerning one 
suitable embodiment of this invention arranged in the left ventricle 38 of a patient's heart 41. 
When the end piece 21 of the 2nd conveyance catheter 12 has been arranged suitable for the 
position which adjoins the organization chart side 43 of the heart 41 by parallel translation and 
rotation of the 1st conveyance catheter 1 1 and the 2nd conveyance catheter, By moving the 
advance regulator 33 relatively to the end face regulator 28, it can progress ahead and the end 18 
of a polymer sheath can contact an organization chart side. By making the slider 35 march out in 
the direction of an end relatively to the advance regulator 33, the end 26 of cannula is extended 
to an in-house. And the object for a therapy or the substance for diagnosis is poured into an in- 
house with the transfer pipet 24. 
[0034] 

In the suitable method of this invention, the 1st conveyance catheter 1 1 is first led in a patient's 
artery system via a femoral artery using an Seldinger method suitably. And the 1st conveyance 
catheter 1 1 marches out via the artery system of the patient containing a main artery, and, 
thereby, arranges the end 32 of the 1st conveyance catheter 1 1 in the position (they are usually a 
major- axis [ of the left ventricle 38 ] 44, and abbreviated straight line top, or a parallel position) 
of the request in the left ventricle 38. Next, the 2nd conveyance catheter 12 and the polymer 
sheath 17 (or other suitable substance conveyance members) which carries out the exterior of the 
cannula 16 selectively at least are made to advance to the left ventricle 38 being together or one 
by one via the lumen 45 of the 1st conveyance catheter 1 1 . Take out the 2nd conveyance catheter 
12 from the lumen 45 of the 1st conveyance catheter, make it rotate within the lumen 45, or it is 
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made to evacuate in the lumen 45 , and the end piece 21 of the 2nd conveyance catheter 12 is 
turned to the desired field to which processing in the left ventricle 38 is performed. 
[0035] 

Shaping of the end shaft section 14 of the 2nd conveyance catheter 12 is beforehand carried out 
so that desired form may be made, when coming out of the port 46 of the end 32 of the 1st 
conveyance catheter. The end 18 of a polymer sheath continues, comes out from the port 47 of 
the end piece 21 of the 2nd conveyance catheter through the lumen 42 of the 2nd conveyance 
catheter, and contacts the organization chart side 43. A pressure acts on the polymer sheath 17 
from the end face 48, and thereby, when arranging the sharp portion 36 of the cannula 16 to a 
specified position, contact with the tissue of the heart 41 is kept suitable. As for the power of 
shaft orientations of acting on the end face 48 of the polymer sheath 17 via the advance regulator 
33, it is preferred that it is a grade which contacts the organization of the wall 41 of the heart 
certainly. However, the size of this power must not exceed the grade in which the end side tip 18 
of the polymer sheath 17 which carries out the exterior of the cannula 16 may penetrate the heart 
tissue 41 mechanically. Suitably, it is a thing on the end of a polymer sheath established for the 
penetration limiter 22 in part at least, and the end 1 8 of a polymer sheath is prevented from 
penetrating at least selectively. Suitably, although it comprises shape memory or a pseudoelastic 
alloy (for example, Nitinol), as long as the penetration limiter 22 is a material which has a 
suitable mechanical property, what kind of thing may be used for it. 
[0036] 

After contacting the organization of a field which processes, the cannula 16 provided with the 
sharp portion 36 advances to an in-house by desired Mr. Fukashi by being accommodated so that 
the slide to the advance regulator 33 is possible, and making the slider 35 mechanically 
connected with the substrate 23 of the cannula 16 march out. When the tip 51 of the cannula 16 
has been arranged to the specified position, the transfer pipet 24 is operated and the object for a 
therapy or the substance 25 for diagnosis is conveyed from the tip 51. At this time, the transfer 
pipet 24 pushes a substance into the end face 23 of cannula, and leads it to the in-house which is 
taken out from the tip 51 and processed. The cannula 16 is evacuated, and processing is repeated 
in other positions until the substance 25 of desired quantity is conveyed. In the option concerning 
this invention, the transfer pipet 24 and the substance 25 conveyed are arranged on the end 37 of 
the conveyance catheter system 10, and the object for a therapy or the substance 25 for diagnosis 
is directly poured into an in-house by remote control of transfer pipet. 
[0037] 

Usually, the overall length of the polymer sheath 17 and the cannula 16 is longer than the 2nd 
conveyance catheter 12, and suitably, in order to perform a desired therapy or diagnostic process, 
they are formed so that it may project from the 2nd conveyance catheter about 4-10 cm suitably 
to about 15 cm. The polymer sheath 17 and the cannula 16 need to have flexibility required to 
pass the lumen 42 of the 2nd conveyance catheter 12. 
[0038] 

Drawing 4 shows one embodiment of the 1st conveyance catheter 11. The 1st conveyance 
catheter 1 1 has the main shaft section 52 and the end shaft section 13 provided with the 1st end 
segment 53 that was suitable in the predetermined direction which has predetermined form. The 
discharge axis 53 A of the 1st conveyance catheter 1 1 extended from the 1st end segment 53 is 
shown in the figure. The overall length of the 1st conveyance catheter 1 1 is about 70-130 cm, 
and the outer diameter of the diameter of about 0.1-0.15 inch (2.5-3.75 mm) and the lumen 45 is 
about 0.07-0.1 inch (1.8-2.5 mm). The adapter 54 is formed on the end face 55 of a main shaft 
section. In this embodiment, about 90-150 degrees of angles 56 on which length makes the 1st 
segment 53 of the end shaft section 13 to the main shaft section 52 located in the about 1-9-cm 
and end face side are 105-140 degrees suitably. 
[0039] 
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The 1st conveyance catheter 1 1 of the embodiment shown in drawing 5 h as the end shaft section 
13 provided with the 1st segment 53 and 2nd segment 57 which has predetermined form. The 1st 
segment 53 is formed so that the predetermined angle 58 may be made to the 2nd segment 57 
that adjoins the end face side. The 2nd segment 57 is formed so that the predetermined angle 61 
may be made to the main shaft section 52 which adjoins the end face side. The 2nd segment 57 
to which the 1 st segment 53 is located in the end face side, and about 90-160 degrees of angles 
58 to make are about 100-150 degrees suitably. The discharge axis 59 of the 1st conveyance 
catheter 1 1 extended from the 1st segment 53 is shown in the figure. The main shaft section 52 
where the 2nd segment 57 adjoins the end face side, and about 95-165 degrees of angles 61 to 
make are about 100-150 degrees suitably. In accordance with the major axis 44 of the left 
ventricle 38, in parallel with the major axis 44, the segments 53 and 57 of the end shaft section 
13 of the 1st conveyance catheter 1 1 have usually turned to the predetermined direction so that 
the 2nd conveyance catheter 12 may be emitted. 
[0040] 

Another embodiment concerning this invention is shown in drawing 6 . According to this 
embodiment, the main shaft section 52 and the end shaft section 13 provided with the three end 
segment segments, the 1st, the 2nd, and the 3rd, 53 and 57 and 62- which has predetermined 
form are established in the 1st conveyance catheter 1 1 . As for the 1st segment 53, an end section 
makes a predetermined angle to the 2nd segment 57 like the above-mentioned embodiment 
which has two segments. About 95-160 degrees of angles 63 which the 2nd segment 57 makes 
with the 3rd segment 62 are about 100-135 degrees suitably. The main shaft by which the 3rd 
segment 62 adjoins the end face side, and about 1 10-170 degrees of angles 64 to make are about 
120-150 degrees suitably. The adapter 54 is formed on the end face 55 of a main shaft section. 
[0041] 

As shown in drawing 7 , the 2nd conveyance catheter 12 has the end shaft section 14 provided 
with predetermined form which has the 1st segment 65. The 1st segment 65 makes the 
predetermined angle 66 to the main shaft section 67 of the 2nd conveyance catheter 12, and, 
thereby, the discharge axis serves as an abbreviated perpendicular vertically certainly to the field 
of the wall 41 of the heart in which processing is performed. About 70-150 degrees of angles 66 
which the 1st segment 65 of the end shaft section of the 2nd conveyance catheter 12 makes to the 
main shaft section 67 of the 2nd conveyance catheter 12 are about 90-120 degrees suitably. 
[0042] 

It is the structure that the 2nd conveyance catheter 12 is similar to the 1st conveyance catheter 1 1 
with reference to drawing 8 , or same. 

It has the smooth lining 68, the fiber reinforcement 71 which knit or were woven, and the outer 
polymer j acket 72 . 

The outer diameter of the 2nd conveyance catheter 12 is set up so that the 2nd conveyance 
catheter 12 can move to a major axis direction easily within the lumen 45 of the 1st conveyance 
catheter 1 1 and it can rotate easily by operating the base end 27 of the 2nd conveyance catheter 
12 projected on the patient's outside. On the end face 27 of the 2nd conveyance catheter 12, the 
adapter 73 for drawing the substance 25 for a therapy and diagnostic equipment is formed. 
[0043] 

About 10-40 cm, the overall length of the 2nd conveyance catheter 12 is longer than the 1st 
conveyance catheter 11, and by this, The 2nd end piece 21 and base end 27 of the conveyance 
catheter 12 can come out now from the 1st end piece 32 and base end 55 of the conveyance 
catheter 1 1 simultaneously certainly, respectively. Therefore, the end piece of the 1st conveyance 
catheter can be exercised by operation of a base end. The diameter of the lumen 42 of about 0.04 
to about 0.01 (1-2.5 mm) or less and the 2nd conveyance catheter of the outer diameter of the 
2nd conveyance catheter 12 is about 0.02-0.07 inch (0.5-1.8 mm). 
[0044] 
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With reference to drawing 7 , again the joining segment between the 1st segment 65 of the 2nd 
conveyance catheter 12, and the main shaft segment 67, It is required for the curvature radius to 
be about 4-20 mm suitably about 2-30 cm so that the therapy of the substance conveyance 
member 15 etc. or the passage of diagnostic equipment can be formed. A curvature radius does 
not need to be constant in accordance with the length direction of the bend 14. For example, it 
may be made for curvature to increase gradually towards the direction of an end in accordance 
with the length direction of the end shaft section 14 of a catheter. 
[0045] 

As shown in drawing 8 in detail, the 1st conveyance catheter 1 1 and the 2nd conveyance catheter 
12, Catheter structure for a guide known from the former - The smooth internal lining 68, the 
polymer-matrix-like fiber reinforcement 71 which knit or were woven, and a method learned 
from the former. It has box-frame construction - provided with the outer jacket 72 formed using 
a suitable polymerization material by (for example, the method of carrying out extrusion molding 
on fiber reinforcement). Polyethylene, polyurethane, etc. are contained in a suitable 
polymerization material. Stainless steel or the material (suitable polymerization materials, such 
as Kevlar (brand name) and nylon, are included) which has other suitable high intensity is 
included in fiber of the fiber reinforcement 71 . The smooth internal liner 68 may be formed from 
suitable fluoropolymers (for example, polytetrafluoroethylene (brand-name Teflon)). In order to 
pass a patient's blood circulatory system for a catheter easily, without doing serious damage for a 
blood vessel inner surface, the 1st conveyance catheter 1 1 may have the soft non-traumatic end 
32. Although it may have the structure same with having mentioned the 2nd conveyance catheter 
12 above about the 1st conveyance catheter, the 2nd conveyance catheter 12 does not need to 
have an end of non-traumatism. 
[0046] 

As shown in drawing 9 , when the end piece 21 of the 2nd conveyance catheter 12 is led to a 
blood circulatory system, suitably, the end piece 21 of the 2nd conveyance catheter adjoins, and 
the end 18 of the polymer sheath 17 is arranged, and is arranged at a position also with the same 
end 26 of cannula. Thereby, it makes it possible to lead a polymer sheath and cannula smoothly 
in the 2nd conveyance catheter. The polymer sheath 17 and the 2nd conveyance catheter 12 can 
carry out slide movement relatively mutually, in order to elongate or evacuate if needed. 
Suitably, although a polymer sheath is formed from nylon or polyimide material, it may be 
formed by suitable polymer, such as polytetrafluoroethylene (brand-name Teflon), polyurethane, 
and polypropylene. It is shown in drawing 10 that the end 39 of the polymer sheath 17 has 
projected across the end 21 of the 2nd conveyance catheter. 
[0047] 

One of the suitable features of an embodiment concerning this invention is forming the 
penetration limiter 22 on the end 18 of the polymer sheath 17. By forming the penetration limiter 
22, when the cannula 16 penetrates, the position of the end 18 of a polymer sheath can be 
checked, and the user can use this invention safely. In addition, stability is obtained, even if the 
wall 41 of the heart continues moving by the penetration limiter 22 while equipment is arranged 
in a specified position. Even when this invention has no penetration limiter 22, it is useful, but it 
is thought that the end 18 of (it does not illustrate) and a polymer sheath can eliminate a 
possibility of doing damage to the organization chart side 43, by providing a penetration limiter 
or enlarging the radius in the end of a polymer sheath at least. 
[0048] 

As shown in drawing 9 - 1 1, the penetration limiter 22 is a wire loop as most suitably shown in 
the figure which consists of Nitinol. However, it is useful even if it is the penetration limiter 22 
which may use other materials to loop structure and has structures other than the loop structure 
of a figure. The penetration limiter 22 is flexible and can usually be folded up from the position 
etc. which pass the 2nd conveyance catheter 12. 
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When coming out of the 2nd conveyance catheter 12, it spreads radially, and the organization 43 

is contacted in a larger field. 

[0049] 

Finally, as shown in drawing 11 , it carries out with the step which lengthens the sharp tip end 
part 36 of the cannula 16 across the end 18 of the polymer sheath 17. It is judged that an operator 
has equipment in an exact position at this time in order to start this movement, Usually, and the 
polymer sheath 17 is in the state supported and restricted by the penetration limiter 22 mentioned 
above, and touches the organization chart side 43 suitably, in this position, it is made to move 
relatively to the remaining portion of equipment, device parts, such as cannula, are lengthened to 
the lower part of the organization chart side 43 (namely, — making an organization chart side 
penetrate at least), and the object for a therapy or the substance 25 for diagnosis is conveyed via 
the lumen 74 of the cannula 16. 
[0050] 

Various pieces of equipment is useful in addition to cannula 16 shown by a diagram about the 
substance conveyance member 15. As shown in a figure, the simple hypodermic tube cut aslant 
is mentioned as one of the suitable embodiments as known from the former. However, even if 
the ends etc. which were formed in a dull end, the closed end part provided with the orifice 
extended radially, the end that has which spherical predetermined form, a tapered shape end, the 
end cut into the square, two or more prickle projections, or a mustache-like projection are other 
composition, it is thought that it is useful. 
[0051] 

Drawing 12 shows the end 26 of the long and slender cannula 16 provided with the spherical 
portion 75. The spherical portion 75 can be pushed to a systole at the endocardium bottom. The 
heart tissue 76 captures the spherical portion 75 mechanically. Thereby, it can assist that the end 
26 of the cannula 16 is held in a specified position at the time of substance conveyance. As long 
as it is effective for the selected end composition conveying the object for diagnosis or the 
substance 25 for a therapy of the specified quantity, what kind of composition may be used to 
this invention. The end 26 of cannula may have the radiopaque marker 79. This is useful 
although a terminal position is positioned using fluoroscopy. 
[0052] 

As for movement of the slider 35, with reference to drawing L and 7-9, the relation between the 
linear movement of a slider and the extension distance of the sharp portion 36 in 1 to 1 becomes 
in accordance with movement of the sharp portion 36 therefore most suitably. According to a 
suitable embodiment, two or more stop parts 77 are formed, and, thereby, only the distance (for 
example, 1 mm) the sharp portion 36 was able to decide between the stop parts 77 to be 
beforehand can move the slider 35 while the position is measured with a graduation. It is useful 
for a user to provide audible and tactile a "click" by such composition, and it is helpful for using 
the conveyance catheter system 10 effectively and efficiently. 
[0053] 

However, in a certain embodiment, it may be preferred to make extension distance of the end 26 
of cannula regularity. The cannula 16 moves from a shunting position to an expansion position, 
without in other words forming an adjusting device on the way. If it is an embodiment similar to 
drawing 1, this means that the slider 35 moves between the 1st stop part 78 and the 2nd stop part 
81. instead, it transposes to a lever or transposes to the part where the advance regulator 33 was 
crushed, and the slider 35 is automatically evacuated, while the cannula 16 is pushed and crushed 
and elongating — it can carry out. Finally, in a certain embodiment, the straight-line motion of 
the cannula 16 may be brought about in rotational movement of the screw-thread component 
mechanically connected with the cannula 16. according to the embodiment which needs to 
enable adjustment of penetration of the end 51 of the cannula 16, the stop part 77 is formed in the 
advance regulator 33 — both graduations were attached and, as a result, the cannula 16 was able 
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to be beforehand decided by each rotation between stop parts ~ it has been made to carry out 
distance movement. Instead, in another embodiment, even if the cannula 16 does not have an 
available control device or adjusting device to a user by rotating the advance regulator 33 
between the 1st position and the 2nd position, only the distance decided beforehand moves. 
[0054] 

With reference to drawing 13 and 14, the advance regulator 33 is suitably provided with 
advance, three function -17, i.e., a polymer sheath, advance of the cannula 16, and fluid 
connection - to the end 37 of the system 10 simultaneously. By the relative motion between the 
advance regulator 33 and the end face regulator 28, the polymer sheath 17 performs advance and 
evacuation, as it mentioned above to the 2nd conveyance catheter 12. Therefore, the 1st 
conveyance catheter 1 1 and the 2nd conveyance catheter 12 can be guided and moved during 
use, and the end 37 of the catheter assembly 10 can be arranged especially in the left ventricle 38 
in a cavity in the living body. Next, the advance regulator 33 moves to the end face regulator 28, 
and, as a result, the polymer sheath 17 elongates it towards the organization chart side 43. If the 
organization chart side 43 is approached on contact or this surface 43, the slider 35 will be 
operated and, thereby, the cannula 16 or other substance conveying machines will be expanded 
from the end 1 8 of a polymer sheath. The motion range of the slider 35 is restricted by the length 
of the slot 81 which the slider 35 moves. After the cannula 16 developed and having been 
arranged in an endocardium and/or the cardiac muscle tissue 41, the object for a therapy or the 
substance 25 for diagnosis is poured into an in-house. Pouring of a substance is performed in the 
embodiment of a figure by the simple hypodermic syringe 82 which carried out fluid connection 
to the end face 83 of the advance regulator 33 via the suitable waterproof terminal area (for 
example, standard LuerLok terminal area). While evacuating the cannula 16 using the slider 35 if 
required after specified quantity administration is carried out, the polymer sheath 17 is evacuated 
using the advance regulator 33, With reference to the continuous figure shown in drawing 9 - 1 1, 
he can understand detailed operation of the end 37 of the equipment 10 concerning this 
invention. 
[0055] 

Drawing 15 shows another embodiment of the system 10 concerning this invention. In this 
embodiment, transfer pipet is the substance conveyance electric apparatus 84. If a command is 
received, the substance conveyance electric apparatus 84 will supply the substance of the 
quantity measured correctly, so that it may be known for the field concerned. In a typical 
application, a signal is suitably supplied by the foot pedal 85. At a certain embodiment, by 
depressing the foot pedal 85, an administration cycle is started and the object for diagnosis or the 
substance 25 for a therapy of the specified quantity is poured into an in-house via the substance 
conveyance member 15. It can replace with the button and trigger switch which make instead a 
part of advance regulator 33 which mentioned the foot pedal 85 above, or can also attach to the 
end face regulator 28 of a catheter. What was improved further is shown by the embodiment 
shown in drawing 15 . That is, the substance conveyance electric apparatus 84 is connected to the 
synchronous circuit 86, and the synchronous circuit 86 receives the electrocardiogram 87 or the 
signal from other sources of information about the cycle of the heart 88. According to a certain 
embodiment, it is sometimes desirable to double conveyance of the substance 25 with the cycle 
of the heart 88, and the system 10 shown in drawing 15 makes such timing possible. According 
to other embodiments, the substance conveyance member 15 operates by expanding the cannula 
16, as mentioned above, and thereby, simultaneous with penetration or pouring is performed 
immediately after penetration. Instead, even when the signal for pouring is manually automatic, 
it expands the cannula 16, pours in after extension, and is sent to the electric mechanism which 
evacuates automatically eventually. 
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[0056] 

As mentioned above, while the concrete embodiment of this invention was shown in the figure, it 
explained, but it is clear for various corrections to be possible, without deviating from the 
pneuma of this invention, and within the limits. Therefore, this invention is not restricted except 
an attached claim. 
[Brief Description of the Drawings] 

[Drawing l] The perspective view of one embodiment of this invention. 
[Drawing 2] The front view of the end face side assembly. 

[Drawing 3] The front view showing the conveyance catheter system provided with the feature of 
this invention with the end of the system arranged in a patient's left ventricle (a cut away figure 
shows the left side). 

[Drawing 4] The front view showing 1st another conveyance catheter that has an end section 

which has the prescribed shape provided with one end segment. 

[Drawing 5] The front view of the 1 st conveyance catheter shown in drawing 3 . 

[Drawing 6] The front view showing 1st another conveyance catheter that has an end section 

which has the prescribed shape provided with three segments. 

[Drawing 7] The front view of the 2nd conveyance catheter shown in drawing 3 . 

[Drawing 8] The cross-sectional view of the conveyance catheter system which met eight to 8 

line of drawing 3 . 

[Drawing 9] A front view including the partial sectional view of the end piece of the substance 
conveyance member in the case of being in the position by which the penetration limiter was 
restrained. 

[Drawing 10] A front view including the partial sectional view of the end piece of the substance 
conveyance member in the case of being in the position to which the penetration limiter was 
extended. 

[Drawing 11] A front view including the partial sectional view of the end piece of a substance 
conveyance member when the sharp end of cannula is extended in the direction of an end across 
the end of the sheath of a substance conveyance member. 

[Drawing 12] The figure showing another embodiment of the end of the cannula of a substance 
conveyance member. 

[Drawing 13] A front view including the partial sectional view of a end face regulator. 
[Drawing 14] A front view including the partial sectional view of an advance regulator. 
[Drawing 15] The schematic view showing another embodiment of the catheter carrier system 
incorporating an electrocardiogram synchronous system. 
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m-]tl£±K&ft^iW^ it?, 4?*< i^f l^i 

ji * r - f jv »li-/xf a S- -i)- 1 T it tti <? * ft x r v 7" , 

- r ^ ^ 1 ■n t - r ft -eiim $ * ft * r 7 7" i , 

d) m2<Dmm*T-T>i><ot.my-Y7 v tr>a^ ! , ^Ji^trfc^ft^E 



http://wvw4.ipdl.inpit.goop/Tokujitu/tjcontentdbenipdl7NOOOO=21&NOOO 2/8/2011 



Page 1 of 1 



(8) #352 0 02-5097 4 6 

e ) m n.\mmt<?> izm utfrKJB x K 

, £ © * ti , CF*M * > » 1 «>M * r - f * tc J: x 

v -f KurflS * @^Bb^M? *t* 1 1 t (c* 2 coM#t— ■? y -( KHT 

^ i »ti* r - r /i/^A^oiB^art Kiel * *tfc&> * i <om.m - f 

;w ^iio T 41 M jf j£ -h •? - f - )V * ftfH S * 6 x r y 7" fc , , Hk 2 ooift& * 
&f & £ X\ # MiftSI * r - -r ft/ rt^2 <ott 1 * r - -f * £&tU 3 * £ x r ~j 

m*m 4 3 ] mnmmtt * e> k # y * - * t , 

£ 00 # >) v — > - x a % fflg w * ~ a - k <?>Jg «9 x v -f KUT ft Si: £ it « 
£ t i , %2 * 7— r JP K X ? -f KrT iitc £1 $ *i ft £ fc £ T 
ft»3jUS4 2c07j$<> 

tf»£)K 4 4 ] ±IS^t«tl %ft 1 ft ft Wftj&IBW * fPilT * X r 

t -> 'MS^ * > ^0**1 1 »&~iSlf ± l- * & </> W¥f? * a * -e, ^ 1 it 



http://www4.ipdl.inpit.go jp/Tokujitu/tjcontentdbenapdl?N0000=21&N0005=MNvlniFSX37H8i6Lw2bGn&N0400=image/gi... 2/8/2011 



Page 1 of 1 



(9) <$S2 0 0 2-5 0 9 7 46 

b) * 2 f ~ 7* wm&PMtG?**®* y <t>K *i<&fcsi 

ftr- r )K0*^^»-- ^^ffir & 2 t*, ^2 «>£ & * f - - r A * % 1 <olft$ * r 
- r ^ortte*^ t xMm 3 xr y -ft , 

c ) * 2 f-—r *<»wl mm\ %®±j) i ftbfrz>&&<oMv>m®£® 

t»Mfc ** $ 2 ©tll^f-f x-r y yt , 

* 2 ^ff- r )W<0*flSg8^ & Mm $ * 4 7s f v 7" t , 

W* « 4 6 ] tt«* ^ * « a - 1/ & £ i *#* t T « 

H>juI4 5 

f - r )V v x r a <c is ^ T , 

h tsft8fiLfcft&t ; gw*^*fi#^*ss-t^ * 3 - vt • * 

Tio , *#*|[LIoIfi-t? v a 5 0 - 1 3 0° «^*-e# 

t Z t **m k?*>* 1 <0®m r - r P t , 

fefUtjSSM* t % # r- r PV xf A 0 

ft& * r - r A- -> x f A £ i/5 X , 

cfj. o» # -ft m#«>li t ^ foM t , ^ > -> -v 7 h t , < t 



http://www4apdlinpit.gojp/Tolaijitu/tjcontentdben.ipdl?N0000=21&N0005=lVn^vlmFSX37H8^ 2/8/2011 



(10) #^2 002-509746 

*7\<m k % if h m 1 </.«.?! # r - r )V t , 



http://ww4.ipdUnpit.gojp/Tokuji^ 



Page 1 of 1 



(11) #S<2 0 0 2-509 746 

[0 0 0 1] 
[0 0 0 2] 

T T 8, u «- A ti&lMSHbK * < A >5 , £ *i 6 li , US t . 

mm ifjfiLf<ow«£ **<■* -a & ib t#<oii*s57/D- 4 ft 

•i, *JBraK*>fc.&i&3E£-T-5rK:fB koreii^v^ flftfOffl-eS aSi^&fS 

stiK^wj&ssES'ffl^T, Hai4tiitiLfc*>, m^mm-fmi^ mms^ 

AttfrAAffttK fttt Lfc *> -*•* £ t n J: *) s Mih'bffieyftmmm 
[0 0 0 3] 

ftftJBtt * *A2 L TWIt ft** * * *hv>&m ID *R 0 f 
tffc* 1 JO 5 ilTV*4 o -#»K3>##«>-' o r A &« W i 
a-B^.'^flfflEPS 1410 rAWW^'^-frJ ©I5P*S 

site j: ft£MtoiJ|ft&&*'?£«>t^ S»£*fl5-&*ifcja0rWfc#* lfc •) £9 
t:i*tKHTs V E G F Wit Wi¥ ^ ^T^S 0 wft£ 



http://www4.ipdUnpit.gojp/Tokuj4t^^ 2/8/2011 



Page 1 of 1 



(12) 1**2 002-509746 

[0 0 0 4] 

J06*lT^* c PCTHHKW0 9 7 2 3 2 5 6*fcM\ 7>^f>B 

* r - 7- bvMit'fr ixM ! £Kmmt&$&tii%?)m i ®& s t^t^ & 0 

#^-f-)V<7>«f|UCliftA#~ h^Rtf**^ rtr-rJV&P 
t-V&mt&Zt$mttX&&<> * SIMMS 5* 6 8 1 , 2 7 8#Uli> Atffc* 
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* w*h * »t & <?> l * mu ®m%%mM&m& J %o 8/ 
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« * 7 © * 2 <7>te V 1- Utt t , #f» 9 5 - 1 6 0 0 , fr£ 

(cfiit) 100-150 0 oo6t*£i-o amwKd*i-**2o-fe* r ^ v ni, 

Ml I INfct * * -f "> V 7 h * ?">3>i^L, X ii $ 2 <?> -fc ^ V h K ^ 
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(18) 1**2 0 0 £-509746 

- 16 0° s im^imi 0 0 - 1 5 0° St^ys.vrs3 

7 f * * v a y Hit t s Jtt 1 1 0 - 1 7 0 0 , jfiifc: liifc 12 0-150' 0>fl 
ft ^it, g 1 ^O 5 "^ 2 «-k ^ ■/ h 0* £ ii<£ J&Q. 5 '- 5 c. m > ft 

ii s 0 . 6-4cmt*H, 2 o -fc ^ ^ v h * mx. «fc ^ -> a > <o 
&Xtt* & 2-6 c mT**. ***** a ^*»»3 <0-fe^ > h 
, 3 <r>-t y )- <D&$ M;, jft l-5cm, 8fjiUii#} 2-4c m 3 

0 go -b ^ j* y x. ft - t * v a -v (?> * s M: , 3 3 c m „ & j 4 

- 7 c. tnt^Sc 

[0 0 19] 

ttLfc*ttJ*l*#>L*. $|jS||CiJi''t, 7 v a ^GOifdil-fe 

^ ^ h Si, -€-0>£3j&**& 2 - 8 c m-, M^fiU 4 - 6 c. rat* «J, liSgflU 
P^-t&^-f Fi^y3>«f/^:jtU ft 9 5 - 1 6 5° , ffil^Ji 

^ 1 0 0 - 1 4 0° **To 
[0 0 2 0] 

m <D & 2 goM * r - r P <i , # l <7>M1 * -f - r J: *> & < , # 1 <0# 

f* A/P3**Mgo#- h£"C#CFfcf*i«S£ t^T^o g 2 JWi, 
kim*) £ o T <*«> j* > -> -v 7 1 -b * -> a y h -f > *s * 7 h -b * -> a > 
ft U ft 8 0 - 1 4 0° jfauiilS) 9 0 - 1 2 0° Ofc&fcai-**** -> a 
y t frtff «>o »2 Oitl * -f - r ^ fi:, S 1 cofcjg ^f-f ?V «t «5 4^4 < fc i 

1 0 c m, ftiit^iili) i5-50cm*<, £<OlS$Ji, «$j 1 0 0 - 1 5 0 c m 

, nm^mi 1 o - 1 4 0 c mt?*** ® 2^111^-7— ^ »/offs&^** 

f^^*b # ■> a yii, ^ -f y *s *r V N -t ^ a ^^Mt^va^wiSi: 
^tt^ttJP^'^- f 4 t<Oi9^g^ 2 - 3 0 mm, fflC H«) 4-20 m mf 
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(19) #Sc2 0 0 2 -5 0 9 7 4 6 

2 c>M# f - r ;K7>*SSS* ? v a •/ » S £ ii , Jft 0 . 5 4 c m , & 
1: ? y h |W)±#£ w fcBf S * ft 1 1 n & £ i J: '9 > 2 * r 

# L*KX<i*fi K a ^ * W ) W »t & £ fc & o 

[0 0 2 1] 

» 2 <9itl# r - r Jl/MU « 1 Oifc&rt r - r JKO|*))jif*i H IHRHrffil.'O x v 
-f KWUfeKSSlSft, t*tfc*«!K ^il^i^^^^T^2»if?i*r--r)V<OBiT 

r - -7" JV« F»3 jgrt X v -f KpT ft U SB! 3 ft & & *2 <?>M 

2 60^1* f— f-JPOrtSflt: x 9 -f KUTflfefcffilS iifcjP'; -7- v-xrt use 

[0 0 2 2] 

£ itxte n , £ft n J;*), i ft & * ? -> a y a s B#«'Mi^ -v :- y 

-ftfctju, *f~f >vt^ ffilSP&L ?iat7^-V (Pull wire), *4W*jI34 
$!«0^£ (fflittf, flHWBttU *9Wu **vM**t9M4<9N i T if^) fcj&tf 
, if ii v x -f is + -> # ft I £±T\ * r - f- >vco 3fc$ * ? 

v a > * * «) v * - > ^ t ! ') t T i J: K 46 * -> X r A ii , 

*M k u , O'C-it^ v v / cF^art «>we©-sii*^*t- * p**« ft ^ fi 

(free walDco^RISSf'Jffi^^^ U SifitKXIi*SifiKr ^ -fcXl"* £ i 
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(ZO) 4**2 00 2-5 097 4 6 

[0 0 2 3] 

<?> ft lii^^lSfil H «#♦ * ft * fc * K> * 1 » CF^ 2 (Ottjl * r - r >V 

Jtmwigv^coWi u\> m^u&m^Q s/s n, 503 r? i-f 

3/ + a $7**-? ?VJ ( 1 9 9 7^3.3 7 Smg) (-IB 

ft * ft T ^ 4b J: ? s 111 * f - - f - * ^ * -r - f - li > Iff M li 

3 tc EH SilAJl^USKSSi ft Jfc&fcl 7 k * "> 7' fl/ 7 * # ? 

* o - 3 ft^> o 

[0 0 2 4] 

TjgtB ^ 1 Wtl^f- r^tO-fiTiii, ^sMfr^fcC^^gSUft l- 

J: HIS § ft & o * 2 <oftjg * r - r >V * , flu &o T mx $ ft M 1 vim * 

[0 0 2 5] 
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(21) 0 0 2-509 746 

) , -> x r a <*> * je w k iet t n *m ft «*h- * o 

[0 0 2 6] 

it# mmtt <*> k. * t t -e £ »> 19 £ »• t- ft & t # & & ft « <> 

[0 0 2 7] 

v -* rAlOfi, Ml ©l?m* f - r * 1 1 t, » 1 flrtttS* f - f * J: * * < 

, » i r m*i k x 9 h \?w • m^m-m-mm * at* * 2 ©mi * 

r «- r )V 1 2 1 f « o it # 1 <oim * f - f * 1 1 li , W A t fc* 

>/y 3 yn, l 4 id:-. ISiSlWfl * i fc U , • Hfcfc J: «J ffl 

t>il>b X ■) ft !.,*C <£><&<> 
[0 0 2 8] 

HI, 2 , 9-11 *Xft$gtr 1 5 -ffacii*')^'>- * 

1 7 f*J ft x 9 -f KoTIb ft 121: S ft fciffl K w * - a - H 6 - »i s ; £ 2 Ojfejg * r 
- f )H2rt ft 7. v -f KW&ft get S ft , ft ft ft J: <9 , * V t — <0*i» 1 
8#ft 82«>*airtf'-f , JH 2<7>5fc$52 1 *jBx.T#CF* i: £ i ARall 
^S^K^StliJ: o KjtoTwi, Mftiis < i i 1 ^<»S>i 
©IEB&2 2*ft #i)7->-x^ai 8±fti31;$ft"C^& 0 jffljt^*-*.- 

v 1 6 2 3 u&x& 2 4 i Mmmixto *> . mrnxmrnm 2 5 

»K ftAff 2 4 H 6C0^f&£)K$?Sfts *»a-kO«2 6^ 

U MflwUfi^^i^ <t 0 K LT44, 
[0 0 2 9] 

IK 2 K*-t*&iPI<8!ffa***fcH*#JK IT . ^ 2 COM * f - r )\> 1 

2 © 2 7 HU £WM££ 28ftC, *$«fl 2 9 ft «J Hfc 3 ft 
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(22) 00 2-5 09 746 

x v**„ z <o$m 29a, pmh 2 s \n t ien $ *i & 1 1 s> k , % 2 1 * f 

« jftftfc $ 2 r - r 2 7 * P> mtWM ft tB t £ fc 

n o I t "fir* 1 & •. # >) 7 £ US 2 co^jH * •? - r >v 1 2toii: v 

- bif&WL £ *i X n & K & ^»~-;b % t\ # 0 -y - 1 7 t % 2 aft it iir- 
T)V 1 2 fctOM^^tRj^So^ilij^oTBt^^o is l «itJI+rf--r«-' 1 l 

ii , mm tommu $ wr 3oia^ ->"- s & 2 * r - ? * 

[0 0 3 0] 

$ 2 ^«SS* f)H2!i, £S$lifiL3£&tf 2E# 2 9 tc J: 5} »$p«f| 2 8 
iz m £ ftt ^ A <J5^, # 1 0>ftiS * r - r JV 1 IK. ft L T 2 8 1- ft 

sSv-f £ tuii), & 1 oft 31 A r-r >Hi, Ml 2 oMl^f— -f JHC# L&flrJ" 
« o £. <D I n =& fflfrte j&K «fc *> , ^ 2 (OMJS * r - r JW 2 1 **8 1 
<*>ft&# r - r /ko*S3R 3 2 fcft L 'Cir^E^SiifT^ £ k j&*t*§&<> £ ti 

IK 12 0>*fl#«fcH|tefc«i# LT> USKii «J v>w&, n 1 

fe& * r - f * 1 1 «>$M 3 2 <&fM*X 0 ? ^[nj fjfe -) * & <> 
[0 0 3 1 ] 

, 8o£mK&1IU JLa|SSa£2 8KX?-f KUTffifcilttSft 

TV** 9 * 0 v-v- x 1 7 (ittthffiHSd 3 3 4 K$#(t £*U 

- I' it x 7 -f ¥ 3 5 JR# * f h *i T ^ * o £ <?> X 9 -f ^ 3 5 H , ttA H ii Hi M & 
S3 3^i*UIB^S*wH») s il^#3 3KJa , L#Jbl. , CV^* 0 Ltfots X- 

8 K# tTjiaPMH3 3 ^ft^T- kUJ:l), X 1 7 

^0 : >tr^^-H 6I±, ^2»ffil*r-r^l 2tJtU»irr*o ^3 
5 tt, 1 6<7>4s3iT2 3 !-»^^il|s^tu-> £ t jtmPSS3 

3 ± C X v KW'Bb K g2m * JtT V> h o 
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(23) #ic2 0 0 2-5 09746 

[0 0 3 2] 

V 1 6 it s 4«& < fc 'i * - a - H>fc JRft * %nmt& >¥ ') ->-X17 
f - r * BfcK lot, £2 ©H* r - r 2 1 fc&Sf 

[0 0 3 3] 

111 3 ,m#»«4 l«XfeiO£3 8fcfcI«**lJfe. *#&9f<Z>£3*-^i£ 

#r-f-)V 1 1 ^^2«itjS^r-r)V<7>TtT#ll) * @$sfc <fc •) - £2«>iKj£ 
*f-f)H 2«*«2 1 *«4 lfl?i|lSi4 3 UB^I" 
151: I ti ±'t\ 2 8 tit l *|*t<ft K JgffigRilfl 3 3f * i i 

J; $ , * ') xo*Sfi 1 8 IdU ty^ii/U^$iaSem^$iT£ -1 £ 

X9^3 5 tmmp-Mlf-3 3 K#tffl#teU*«:frfofcifctto***ii: 

x imw m miww&to * &a 3 at* <, 

[0 0 3 4] 

MB t , £ ft ^ 1 A r - r JV 1 1 3 2 * , 3 8ft© 

BrS©ifcf («# s £<I>S3 8©*IS4 4 fcift-filftiXttW^ttl) 

, & 2 ©II *f-tJH2, ^, ^*-H6 < t i 
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(24) 0 0 2-5 09 7 4 6 

■m 1 vM&tit^f'fc 1 1 <0fcJ&4 5 ^IT, -affcXttMPBfcfe'&*3 8 
tB $ * &o mz (/MM * f- - r h 1 2 £ , * 1«D l??s * -r - t )\> <r> ftS® 4 5 * £ 
a Lfc I) % |a)M4 5 rtt*BHRS*fc *) > ftSS 4 5 *> l-T, &2 0> 

[0 0 3 5] 

1$ 2 <?>ft!l * f - r >V 1 2 O "> V "? t-t^-Va^Hft ^1 WlftSI fi r 
«- r 3 2 tf>#~ N 4 6 * tti* KfcJJra©^* fc"t iiK, * »-> * - 

tf y / $ tlT i/^o # ') «- V ^ 7s « 1 8 tt > T % ^ 2 <T>WM % "? - "f 
JUO !*))!£ 4 2 £ii $ 2 <®jft$ * r - r X^^m 2 1 J* 4 7 >^:> ft T , 

JBES #ffef3 U titfc J: <K *"a-H6 ommWtf 3 6 £3r£ffi11fcffif 
4b IS , -Mi 4 1 w&ttJ&Hftfcft* * 0 0 jgffim& 3 3 * tf- L 

- 1/ 1 6 *fl#t*#») x i ? <9*ssti3ssB i a^citta 

[0 0 3 6] 

« itHJ:^ mm W% 3 6 fc*s*.-w6iis 9f Soft § * -OBIftrt 

*-»-H 6 Oft* 5 1 t'fr^l^Saf UA:±^\ &Xif2 4 

*fflft**T, f&fcfflXttiMtfJiifcK 2 5 *ft*5 i *€>*j&f*o :ot 
&Al£2 4 si, l»lt**-a- v<r>2M2 3rtfc»U ft^5 i *&ffllTfca 
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(25) 0 0 2-509 746 

(fmm § it * m n 2 5 a , sti * ? - r >v v x r a 1 0 3 7 ± k sv s it 

s &*Sw»HH*#fcJ:»K ft*JBXtt*W8*iJl2 5riM^E&&ASit 
[0 0 3 7] 

t-T)v 1 2 J: s &i£K<i, 3rf^ft*XW#Wfc3i*fH ft 1 
5 c rn I -e , Jf £fc 4-10cm|2 <oM^ * r - r *■ ^ £ g & it •) 
WSitT^&o X 1 1 6HU * 2 

[0 0 3 8] 

in 4 a% 1 coft 1* f— t p 1 1 v-mmzwA'&To m 1 *>M#^~f- ^ 

1 1 HU ^ -f v */*7Y a s /52fc» »HS«>;&tofcl*tl^fc8 1 ^ 
;* v f 5 3 I'Ux. , jfffcwJIMfc* *T & ■> * 7 h -t * -> a ^ 1 3 t &>%S 
h<> Mb-'d. £ 1 w^SfiHr^j* > 1 5 3 **fe#O t ^ 1 witji* -r-r^ 1 1 o> 
StailfiS 3 Art^SiiTV*, $ 1 r-rJP 1 l»:£ftii|S>7 0 - 1 3 

0 c rn, Km® 0 . 1-0. ( 2 . 5 - 3 . 7 5 m m) , MS 4 5 

Ofi^ii^ 0 . 0 7-0. H ( 1 ■ 8 - 2 . 5mm) f^S^O v * 
•7 h «b 9 v a ^ 5 5 ±fc a T y 7* ^ 5 4 #S!WT <&>*<, **Jt#*Tli , 
£S->*7 l-b^yayi 3»il«'t^/^>f'5 3 14 ^ 1-9 cm, 

36«MHcf£1l"t*j<^ Vis* 7 ^^">3y5 2KJtUT*t«5 6«t)9 0 - 
15 0°, ftaifcli 1 0 5 - 1 4 0° r^&o 
[0 0 3 9] 

III 5 K.7fit%ffl8>&V>t& 1 ©IS* r »/ 1 Hi, ^lOt^ V 5 3 £ 
f> r ^ 2 ^ v h 5 7 £1t/t , #rfetf>W£#1"& + 7 1 «t * v a > 

1 3 * i <o*^ > v 5 3 £^#)itcr#^T^® 2 »-b^^ y 1 5 

7 1 3r£«a£ 5 8 frfc* <fc i 3 JlT^* 0 £ 2 o-fc ^ * f- 5 7 ii 

, SilrlSJ HMfr*« ;* -f v -> * 7 h ^ ?/ a ^ 5 2 K*t t9rS6o^| S 6 1 * 4 f 
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(26) 2 002-509746 

y>5?i ft?* 5 S UU «&9 0 - 1 6 0° , JKSUIiJfi 10 0-150° *c<fe 

m^a. at i ^ y y 5 3 ^#0^ 1 »n^- n> 1 1 <dwl& 

9 3 *l T i/» 4,#2©t7 * > Y 5 7 MMU * ^ -f > v * 7 

h l^y3>5 2i ftl-ft 6 1 14, to 9 5 - 1 6 5° , KHlfclitt 1 0 0 -- 1 5 
0 ° TNfc & * # 1 * r - r JV 1 ■> Y 7 )~ -fe ^->3>13« * 7 ^ 

y T» 5 3 , 5 7 3 3 4 4 Kj&-pTXI^« 4 4 fc¥fffc 

[0 0 4 0] 

r,'H .^yy-v7)--l:?y^5 2^ 3 o«>3fcJBH: ^ > b - % 1 

, # 2 RCF* 3 CO* $^ y V 5 3 , 5 7 , 6 2 - t:mt it, jJrfcoJ&ttfrtff* 
**-y * 7 h -t^y3>i3t fl s S£itT& ft o *S-t * v *ytf2 o©* ^ y 
}■ £#r<&-H£«>^J6®8i:H«fcU m<»*^.* y h 5 3 tt, $2co*te^ > 
Y 5 7 Kfr L^ffe^K^^To m 2 (0* ^ V Y 5 7 3 9* V Y 6 2 
£ fc-M 6 3 Mt, tt 9 5 - 1 6 0" , JfjiUJift 1 0 0 - 1 3 5° ^ 3 

^ yv%2 t * 4 >- v y 7 j- 1 a-ta e 4 hu & 1 1 0 
1 7 0° , Mtaii 120-150° -e^fe^o * J y-y-ry y t?-/ay© 

5±^fiT^7^ 5 4^I8;^T^&o 
[0 0 4 1] 

@ 7 J: 1%2 cotijirtf- >V 1 2 fi\ $ 1 <0*t^ y N 6 5 

y f 6 5 14, $ 2 Oitii^r- r >V 1 2 e>y- -f ? y * 7 h -L^y a y 6 7 t 
3rg^S6 6 4'0;L, £*i£J:»K %<r>tfc&mK featff^ it 4 <M*0>fi 4 
1 co Hi&K Jt L <, , ilt: X fit n&SE b%&£ n U * o T ^ * 0 ^2 <?>jt 
ji>tr r JV 1 2 <?>^ 4 y ■> * 7 h -t ^ a y 6 7 UM 1 LT, mz <dM&$t - 
f *- 1 2<r>*slr>* 7 h-t^-> a y<D% 1 O-fe^.^ y h 6 5^*T-^ 6 6 i4, $) 
7 0- 1 5 0° , »autt»9 0 - 1 2 0° 
[0 0 4 2] 

0 8 t' #M LT, ^2 <0ift 1 f)T- 7~ P I 2 it, mi <»M% ^ r - T * 1 1 t 
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(27) #§52 00 2-5097 4 6 

%mxim-<n®3kx*& n > 9 -f - ■/ ?6 8, l£&ft* t? t * 7 

7 4 r<mi# 7 K SCF7 9^*' ') v * y y h 7 2 „ ft 2 * 

r - r- «/ 1 2 co-Htl ti , J& t*>ttH K t fc* 2 * f - r >V 1 2 a£til 
$ 2 7 * mm * £ fc 't\ ^ 2 ttjftjg * f — r * 1 2^1 OMl * t - r >V 1 

1 oral 4 5 rt -CftW^lfti fc<&5 KIH^S fl-f «S lafc-es * J: $ ks& g 

W3SS**< fc£«>7 7 3 *1B?*tT**« 
[0 0 4 3] 

flk 2 oijft 1 * r - r l 2MfJI, 0>*S& a •? - r ^ 1 1 J: '9 #3 1 0 - 

4 0 c m H < , i ^ «t ^ $2 r - f * 1 2 W^isf * 2 1 R 

2 7 *»* ft^ft» 1 f - f * 1 1 3 2 &0<1$§& 5 5 * 

11 P#tc [ijjit s&'T- S £ J: -) 4 o T ^ -6 o L fc*«-3 T , ^ 1 will * r - r 

JH 2Ofl.gHt*&0. 0 4^0, 0 1MT (1-2. 5mm) ^|2(0|j| 
*r-r)V<7>t*jS§4 2 <?>itfl<i£l 0 , 0 2 - 0. 0 7 4 5-1. 8m 

m) T&Z>o 

[0 0 4 4] 

7 t'&M t T , #2 ttftg * r - f- P 12^1M^^>f 6 5 fc J< 

n fi*& 4 2 o mitit^ - 1 &m?& & o a mmi, nm$i 4 * a 

IftJ a o X - fe 4b d& 9? * v» o W x » s r *- r ^ <?> v * 7 b <te * ^ a 
J: 

[0 0 4 5] 

H8U ttli Sj*f £ o > £ 1 wit 1 * f — r ^ 1 1 & 2 * r - r 
8, IK /l- « K |t ^ ft *) I tz *'')^YH)?^t» 7 r -f / <SMb*J- 7K S 
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(28) 1^200 2-509 74 6 

til S '5; i Mlft f ffl ^ tSM ^ 7 v ^ y h 7 2 fc*#*.fcI8**- 
*=frt*Q Mi*aWftl-!i, *''Jxf ky, #») v 1/ * > 4 Jtft , 

^ 1 ©ill ^f-f «/ 1 1 tt* * 6 * < 3 2 Sr*- 1 T i j: n „ W> 

2 «lt?i * r - r jw 1211, $8 1 wlUji^r-r El t ±& L±<ot \mmm 
?1 * W t T ft 2 * ■? - ~f )W 1 2 * Wl" ft & 5 

[0 0 4 6] 

@9KitJ:^, *£2 «D&ji Af-f JP 1 2 & 2 1 MlLtfftKtt** 

ft 0 ZtittZX i?, ^>}v-->-x^O : *^^-l'^^2<7>^^?Vr-r^rt^x 

a - x tc * < « srnrffi k-t ft <> # •> v ->--xn % cf® 2 «m a r - r 1 

•C §fto # ') v - v - X H % ft&K tit > *• -f t» > * * 0 H 3 K*m * S> 3 

*° ») -f 1- ? 7 A/* Qif P y (il^f7 o y) „ v k * # ») 7 J 
o ^ v y & ifcoiiS 4 # V v - S hX % J: ^ 0 @ 1 0 12 s v - 

XI 7*>*$3 ^2«feji*r-r^-< ? >*^2 1 tSxT^ai tT^ft<?> 
tf 5 ^ $ ;}tT'^ft<> 
[0 0 4 7] 

^u^^t^yffl-eifto inx.T, iaMfiS2 2 kj:^ 
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(29) #312002.-5 09 746 

a, mmtm2 2 ft i?i>GmT&2>*K nmmm~mir.tt), &&^u# 

[0 0 4 8] 

|g 9 -- 1 1 &yfs-tl -) C jr*MR&2 2 Mt, ft^M^ --TV >- )Vsfr«% 
ft * @ * T J: ') ft 7 A *Y A- - * o t sfr< t ft ?0 ? €> , A- ~/% j& J* t nil <0 
#M £ ffl n T & J: ^ t > m <o )\> - -)'% fcJSMV^at* Jt»m R$ 2 2 

[0 0 4 9] 

0 1 1 U*1-J: 9 H 6 co^«Jft«^3 6 Sr. * 0 

x 1 7«*^ 1 8 C'l^T#tft^f '^ifiOo £<OR#&'?\ 

• MR ? ft£»?\ la^tM 4 3 tc^M l tv> & o i ©tfc*^ * - * - 
k ft f oieias^* s si® a i? u *t t mtm k &® * * * -m«® 4 3 

[0 0 5 0] 
[0 0 5 1] 
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(30) 1**2 00 2-509746 

m 1 2 Its fmUfr 7 5 «r«*. fcHftn * ^ a - H 6 2 6 fr^To # 
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